PATENT 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



EXPRESS MAIL NO. EL483172585US 



Applicant 
Application No. 
Filed 
Title 



Hyun-Sook Jung, at al. 
N/A 

February 1, 2001 

POSITIVE ACTIVE MATERIAL FOR 
RECHARGEABLE LITHIUM BATTERY AND 
METHOD OF PREPARING SAME 



o 



Grp./Div. 
Examiner 



N/A 
N/A 



Docket No. 



41671/DBP/Y35 



LETTER FORWARDING CERTIFIED 
PRIORITY DOCUMENT 



Post Office Box 7068 

Assistant Commissioner for Patents Pasadena, CA 91109-7068 

Washington, B.C. 20231 February 1, 2001 

Commissioner: 

Enclosed is a certified copy of Korean patent Application No. 2000-6854, which was filed 
on February 14, 2000, and Korean patent Application No. 2000-26267, which was filed on May 17, 
2000, the priority of which is claimed in the above-identified application. 

Respectfully submitted, 
CHRISTIE, PARKER & HALE, LLP 



By J^(^\.i^^/f^^-<^ 

D. Bruce Prout ^ 
Reg. No. 20,958 
626/795-9900 

DBP/aam 

Enclosure: Certified copy of patent applications 

AAM PAS300676.1-*-2/l/01 1:28 PM 



o 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Industrial 
Property Office. 



S SI ^ s 
Application Number 



^olM^ 2000 B\ 26267 



g g ^ 

Date of Application 



200015 05^ 17^ 



S S 91 : 

Applicant(s) 



^^OlI^CIOFOI ^^glAF 



I 



2000 12 



05 



COMMISSIONER ffS^ 



1020000026267 



2000/12/ 



i^^^^m 0002 

[HIS^XH 2000.05.17 

[m^9.\ Si!] £iM o\x[ ^x\m mmm 

im^9.\ ^m^m POSITIVE ACTIVE MATERIAL FOR LITHIUM SECONDARY BATTERY 

[SSI ^^^Oil^CIOFOI ^^tlAF 

1-1998-001805-8 

[ :H £1 £! 3 H ] 9-1 998-000023-8 

[H^?|gj^^&!s] 1999-065833-7 • 

[□£1211 

[ CH £1 £1 3 S 1 9-1 998-000453-2 

[5#?|gje^&!^l 1999-065837-6 

[^S2I S^H::'!] JUNG.Hyun Sook 

[^BJe^ai^] 740130-2056123 

[^ggiS] 330-300 

l^±] mm'dS: B21K\ M 24SHII 

[^^1 . KR 

W^9Jt CHO.JAE PHIL 

[^2Je^&l^l 671216-1683138 

[^^&!S] 330-300 

[^^1 212IAI 24^X1 

[^211 KR 



14-1 



1020000026267 



2000/12/ 



PI . 



KIM.Geun Bae 

610414-1093716 

330-300 

KR 

oil o|§^ mm^k\ m m=?muo. tHdiej 

(21) :Hdl21 

oi&^a (ej) 



12 s 
0 ' ^ 

0 a 

4 S 
266,000 g| 

1. 2^Ai- SAIIAi(ES)_1 



29.000 ^ 

. .. , . -Q-- -OJ-- 

0 ^ 
237.000 SI 



14-2 



1020000026267 2000 / 12/ 

£ 1 

[:^^^<=>1] , . . _ 



14-3 



1020000026267 2000/12/ 

S^l- o]p,} ^x]-§- oj:^ 1:1-^ {POSITIVE ACTIVE MATERIAL FOR LITHIUM SECONDARY 
BATTERY} 
{^^^ 

£ 2^ W15I<^1<^1 xtfel- 'y^^ ^7] ^^^^ M-H^-'^ :iz.HflS. 

<3> oj-g. ^o>] 

<4> ^ 511- oi^> ^^1-g- «-#^oii ^t!: ^-^^^i, ^Ml^>7ll^ 

<5> [^Sll 7l#] 

<6> Elf- ol^> ^;7il^ ol^o^ ^Ei^5l]ol4l(intercalation) ^ ^1 oiBl^sflol 

(deintercalation)ol 7l-^t!: ^ '^J^^S. a>^^>ji, ^7] '=>^^3\- ^q- a>o1 

oil Slfl- ol^o^ 01:^01 7}^% -R-71 ^€fl^ SE^ #E)i:»l ^«11^^ #€^1?^ 
51* '^l^'^l ^7l <y:^ ^ ^^«ll>^i <aBl^Eflol^/i:lolBl^S^lol>5i ^ ttflo^ Aj-g^^ 

^-§-'^1 ^^}^ <^iM^m '^s^^w. 
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<7> ojeltb 2:11- ^1^> ^^1^ ^^(anode) ^^o] A>-g-s|7l£ ^>^-^ 

S(dendrite)7l- ^^^^o] ^:^] ^ ^^^^^l <=>1^ ^^11- 

^^^>7] ^^H, ^ ^7l^ A^^o. o-^]^>igxi 7>^^o.s elf-o]^^ ^Ml-<^171 

<8> alf- ol^l- ^^10] ^cf ^(cathode) <^1^^ ^^^^ ^^7} 7}^^ ^ 

^2] ^S^Sl-(chalcogenide) <a«>^^S. A>^s]a^, i:flS^-^S^ LiCo02 

S^E^l, LTMn204, LiMn02 ^cJ"^^! , LiNi02, -Li-Nii-xCoxO2--(0<X<l)---^^- "l^^-:^! - ^■ 

<9> ^>71 <y:q- l-l-^ ^ LiCo02 <y=q- ^^'^l^i 10-2-1 S/cm 

^:e^ <y=3:tt ^7i ^-a- zLs^ji -f^t!: ^^^^ ^^fl 

Sony^> ^<^l^i ^<a^£]cH tfl^^oi *l-^o]cf. zLSiM- ^l-7l 

""^^ Co o.^ oisi] y]^ ci-^o] SEtb. LiMn204, 

LiMn02 1-^ Mn^l #1-^^ ^^l . ^"^S. ^JL, 

^ ov^A^o] ;g-^ol -g-^°l ^^'^l $14. SE^, LiNi02 

<io> sle<^l^, ^^^^1 -f^*>M-, w]^ co^^l ^^M7] ^sfl Co 
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LiCoT-vMvO£ (M^ Ni, Fe, Cr SE^' V # ^>M- oj^V, o < x <0.27)-^£^ el# ^ 

^1-^1 ^^51^ ^s-IM- Co^ ^^^1 ^^1^ ^ ^^^^ 

^^o] q-m)}-^^]^ ^^o] oi^(n]^ M.^ ^] 4,770,960 Jl). 

<ii> S^. UjcNii£^Mii_^(M^ Al, Ti. W, Cr, Mo, Mg, Ta, Si o]*^ ^"t^. 

x=0-l, y+z+n=^ 1, n=0-0.25, z^]- n # OJ^cf z/y^ 0-^1= 1/3)^ Mn^^l ^ 

^, LixMn2-rMlr04(Ml^ W, Ti . Cr SE^ ^js-o] r=0-l)# l-e^^^^ 

^^5. ^^S]^t:l-(nl-^ 5,783,333 Si). ^] ^J-^S. ^a] uj^^- ^ 

[^^^o] o]-^ji;^> ^>^-7l#^ 5I)-^1] - • • 

<12> ^ ^r^^ ^^^^ ^^1^^ n^^}7] ^AS^i, ^ ^^S] ^ti^^ ^ 

<i3> ^ «vx^o] c^s. s.^^ ^^^^ o]^} <y:^ ^<=>]^. 

<14> ^^^t}7] ^^}<^, ^ B^l- -t>2|-l- ^ Bll- 

tfltb Slfl- ^J-^>^1 ^>^1-^ Wl^<^l 1 ^1^>'?I Hi* <^1^> ^^l-g- 'y=^ 

<15> o]^} ^ ^Vt|^ c-l^ ^>^-fl^>7]l ^^«i:cl-. 

<i6> ^ ell- o]^} ^;^]-g- oj:q. ^^^^ s^^S;^] -arsl-l-^ tfl^]^]-7l 
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Co* ^l-§-^H ^Jl, Li, Ni. Mn^-^S 9X^ "^c^^ ^, 

-S. . , s] # M -ilrSl-^oll -cfl t!: # ■• • ^^ti] 7> ■ I-t^I 

-a-Sj-l-Ji}- Sifl- "J-^^l ^^#51 90 ifl^l 60 : 10 vfl^l 40 

^V7l Bl# ^^1-^^ LixNii-yMny02+z(0 < x < 1.3, 0.1 <y <0.4, 0 

< z < 0.5)# Af-g-^ ^ o;[j7, ^1-71 Lii+x'Mng-x -04+2(0 ^ x' ^ 

0.3, 0 < z < 0.5)^ Al-g-^ ojcf. ^, ^ <y:^ JL7}^ 

1}-^^ Si-^i:^. cfls^o] oils -i-c>i ^t^s>^, 
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M^^o^^^l ^sl-l-ofl cfl^ Sif- ^^^^] ^V^l-S] ^^wl7> 1 cl^Vol 

1- <iSl-#2l 90 ^^1 60 : 10 vfl^l 40 

<20> ^7] ^2}-l-S^ LixNii-yMny02+z(0 < x < 1.3, 0.1 <0.4, 0 

< z < 0.5)^ A>-g-^ ^ o;ij7, >^V7l ^2}-#^^ Li i+x'Mn2-x -04+2(0 ^ x' ^ 

0.3, 0 < z ^ 0.5)^: A>-g-^ ^ o;^r:}.. 
<2i> ^is^ oj:^ l-HlHl^jqi-sls. =-01 ^av^^i ^ ^Hl^^l-^, 1:^ 

-^^ £€^1^ ^^1 N-^im-2-3]l-e|& -^7l-#TJHl-^7l-^H ■'a^^- ^l-^ ^&lel - 

:^l2:t!-t:l-. ^7] ^&|el Al ^^^1^1. ^^^1 

5L^s1-<^ 60--70jtffli7> £l£.^ ^, ^^^^ :42i^^. 

<22> o]*> ^ ^T^Sl «>#^t!: '^^]^] ^ tijJiK:^!* 7]^m^. =L^^ ^}7]^ ^^I'^l^ 

^ ^}^^^ ^^]<4'U ^ ^ ^>7lt!: ^^^^ '^}^^. 

<23> (^Ajc^l 1) 

<24> Li1.03Nio.8Mno.2O2 LiMn204 90 : 10 ^^%^ til-irS. -R-^'^lAi 

^ ^, ^7] ^^#5:f £€;^l(oHl€^ 1-^, 62.5m7g)/^^^1(#5lwl^el^ 
.$.5l-<i1:= . 1.30d«/g)=94/3/3^ -¥-711 al^^ ^ N-'^ll-2-3ill-els- 0.7] ^nfloi] 

^ ^ns. ^J:^ ^(60m. ^^1 i^) 135t: 3^1 ^ o]^ ^ ^^^^ 

*}-^ ^a^^^ ^l^^l-^^. olo^A-l, ^^a. «i->i(giove box) i^-^l^-l el-f- tH^o. 
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<25> 



(^>>H1 2) 



<26> 



Li1.03Nio.8Mno.2O2 LiMn204 80 : 20 aj^S ^^tb ^ 



<27> 



(^^1<^1 3) 



<28> Li1.03Nio.8Mno.2O2 LiMn204 ^^32}. Lii+x'Mn2-x04+z 70 : 30 ^^%^ 



■ <3b> ■ ■ Li1.03Nio.8Mno.2O2 '^^^ LiMn204 60 : 40 ^^%^ wl^S ^^t!: ^ 



<32> Li1.03Nio.8Mno.2O2 LiMn204 ^^ri- 90 : 10 ^^%^ 

* ^. ^^1-^ £^^1(<^H1^^ Ir^, 62.5m7g)/^^Ml(#e1«l^e1^^ 1-^ 

^e^-o]:^, 1.30d^/g)=94/3/3^ -?-7fl w]^^ ^ N-i^^-2-3)l-e|s. o.y] ^xi^6\] 

2] ^Bfls. '?]:^ ^(60j:mi, ¥^^1 i^) 135°C ^^<^1>H 3^1 ^ ol^y- ^ 

^><^ 'g^^^ ^Sw. ^>^(glove box) ifl^Hl^i tfl^o. 

<33> (tiliil*:^! 2) 

<34> Li1.03Nio.8Mno.2O2 LiMn204 80 : 20 ^^%^ ^]-^S. ^ 
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<35> (alJIL<^l 3) 

<36> Li1.03Nio.8Mno.2O2 LiMn204 70 : 30 aj^S ^ 

<37> (Wjiilc^l 4) 

<38> Li1.03Nio.8Mno.2O2 LiMn204 ^^-i: 60 : 40 a]-^^ ^^tt ^ 

<39> ^1-71 ^Ai<:^] 1-4 ^.tiiiao^l 1-4^ el* <^1^1- ^^^l* ^1-g-3^><^ 

4.3V~3.0V^>6HlAi O.iC^O.lCClsl), 0.2C*-*0.2C(32l ) , 0 . 5C«^0 . 5C( IO2) ) , 1C^1C(100 
S,^o_s. ^^^^ ^3|-Al7lo^ ^xlo^ ^tij-^ ^v.^ 5g7H>5^x:f. ^^^^ 

^ <^ol-:y.7l ^s:>c^, 4.3VS. ^^tb ^, ^^^V*^ "^^^ ^^'S:* 

^sl3r>o^ ^>^^j£ ^ DSCCdifferential scanning calor imetry)-!- ^^^^1-^, 1^ 

«fl ^£(A>^ *]-7l S 1<>11 M-B}-vfl$icf. ^}7] S. 1^] M-B}-\fl 

^«fl ^£7> ^7>£]^, ^S^^S ^Efl^ <a^^ # 

^^oflA-l ^^izf ^^s^ ^^o] ^^11<H^^^ ^^7]- ^^5)^ SrS-m 'tt!:^. <^1^7ll 
€ ^^1 vfl^oijA-l ^^onjj]. tiV^s^H ^^^^'^l SI-^H-S, 1^«fl ^£5^ 

^ LiCo02^ ^l-§-tF ^^1^ ^^j(160mAh/g, 3.92V. 220*C o]^)^ 7]^o_s. ^^^l^r]-. 

<40> 
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SI^.. .'='>^:Sl. -^^1^1 2-42^ §1-^^ o]-§-^ ^^171- alinc^l 2-42^ %^ 

<42> SE^, ^Ajc^l 2-4 ^ tilm-^l 2-4^ ^1 ^^1^ ^7] £ 

1 ^ £ 2<H1 z^-z^ i+Bl-tflSii:]-. :£ 1 ^ £ 2<H1 ^51). ^o], q^inj-^^l Al- 

-a-sl-l-* 8/2S. 2^ Hli2<^l 2^1 zl al#o] 

7/3^ ^^Hl 331- tijJIiK^l 3^1 ^-^oil^ -g-^ ^><^l7l- Tisl ^cf. zie^M- ZL al#o] 
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[^^^1- 11 

[^^*^ 2] 

^1 1 •%'^] ^^^i, 4^71 el# q^'S-^:^! LixNii_yMny02+z(0 < x < 1.3, 

0.1 <y"<0.4, 0 < z <"0.5)tl ^1^> ^^l-§- 'y^^ 

[^^^J- 31 

^1 1 9X^^^, ^7] Elfl- Lii+x'Mn2-x -04+2(0 < x' < 0.3, 0 

< z < 0.5)^ ell- o]^} ^^l-§- ^cf^ 1:1-^. 
41 

90 60 : 10 vfl^] 40 <^1^> 
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